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. $X,$ $Y$ , $\mathcal{E},$ $\mathcal{F}$ X. $Y$
. $\mathcal{E},$ $\mathcal{F}$ $\mu,$ $\nu$ ,
$\mathcal{E}x\mathcal{F}$ $\lambda$ .
, $\mu$ $\nu$ $\lambda$ . $\lambda$
.
1.
, $X,$ $Y$ , $\mathcal{E},$ $\mathcal{F}$ X. $Y$
. , $X\cross Y$ $E\cross F(E\in \mathcal{E}, F\in \mathcal{F})$
$\mathcal{D}$ . $\mu:\mathcal{E}arrow \mathbb{R}^{+},$ $\nu:\mathcal{F}arrow \mathbb{R}^{+}$ . $\lambda$ : $\mathcal{D}arrow \mathbb{R}^{+}$
, $E\in \mathcal{E},$ $F\in \mathcal{F}$ , $\lambda(E\cross Y)=\mu(E)$ $\lambda(X\cross F)=\nu(F)$
, $\lambda$ $\mu$ $\nu$ (indirect product) . 1953 Marczewski
Ryll-Nardzewski [7, 91 , $\mu,$ $\nu,$ $\lambda$ , (
, ) .
(I) $\mu$ $\nu$ $\lambda$ .
(II) $\mu$ $\nu$ $\lambda$ .




Strassen $[$ 11 $]$ , M-RN . ,
M-RN (I) (II) ,
.
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, . , $\mathbb{R},$ $\mathbb{R}^{+}$ ,
$N$ , , , . , $X$ , $\mathcal{F}$
$X$ .
21. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+}$
(i) $\mu(\emptyset)=0$
(ii) $A,$ $B\in \mathcal{E}$ $A\subset B$ $\mu(A)\leq\mu(B)$ ( )
, (non-additive measure) .
.
, [2, 10, 12] .
22. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+}$
(1) $A_{n}\in \mathcal{E}(n=1,2, \ldots),A\in \mathcal{E}$ $A_{n}\downarrow A$ $\mu(A_{n})\downarrow\mu(A)$ ,
(continuous from above) .
(2) $A_{n}\in \mathcal{E}(n=1,2, \ldots),A\in \mathcal{E}$ $A_{n}\uparrow A$ $\mu(A_{n})\uparrow\mu(A)$ ,
(continuous from below) .
(3) , (continuous) .
(fuzzy measure) .
(4) (1) $A=\emptyset$ , $A_{n}\in \mathcal{E}(n=1,2, \ldots)$ $A_{n}\downarrow\emptyset$
$\mu(A_{n})\downarrow 0$ , (order continuous) .
(5) $A,$ $B\in \mathcal{E}$ $\mu(B)=0$ $\mu(A\cup B)=\mu(A)$ , (null-
additive) .
(6) $A,$ $B\in \mathcal{E}$ $\mu(A)=\mu(B)=0$ $\mu(A\cup B)=0$ ,
(weakly null-additive) .
65
(7) $A\in \mathcal{E}$ $\{B_{n}\}_{n\epsilon N}\subset \mathcal{E}$ , $\mu(B_{n})arrow 0$ $\mu(A\cup B_{n})arrow\mu(A)$
, (autocontinuous from above) .
(8) $A\in \mathcal{E}$ $\{B_{n}\}_{n\epsilon N}\subset \mathcal{E}$ , $\mu(B_{n})arrow 0$ $\mu(A\backslash B_{n})arrow\mu(A)$
, (autocontinuous from below) .
(9) , (autocontinuous) .
(10) $\epsilon>0$ , $\delta>0$ . $A,$ $B\in \mathcal{E}$ ,
$\mu(B)<\delta$ $\mu(A\cup B)<\mu(A)+\epsilon$ ,
(uniformly autocontinuous from above) .
(11) $\epsilon>0$ , $\delta>0$ , $A,$ $B\in \mathcal{E}$ ,
$\mu(B)<\delta$ $\mu(A\backslash B)>\mu(A)+\epsilon$ ,
(umiformly autocontinuous from below) .
(12) , (umformly autocon-
tinuous) .
(13) $\epsilon>0$ , $\delta>0$ , $A,$ $B\in \mathcal{E}$ ,
$\max(\mu(A), \mu(B))<\delta$ $\mu(A\cup B)<\epsilon$ , pseudometric
generating property ( . p.g. $p.$ ) .




(1) $A\in \mathcal{E}$ $\{B_{n}\}_{n\in N}\subset \mathcal{E}$ , $\mu(A\cup B_{n})\downarrow\mu(A)$
. (asymptotic null-additive) .
(2) $\{A_{n}\}_{n\in N}\subset \mathcal{E}$ $\{B_{n}\}_{n\in N}\subset \mathcal{E}$ , $\mu(A_{n}\cup B_{n})\downarrow 0$
, (weakly asymptotic null-additive) .
$X$ $C$ , $C$
$C_{\delta}$ . [12, Theorem 4.5]
.
24. $\mu;\mathcal{E}arrow \mathbb{R}^{+}$ . , $\mu$
$\mu^{*}:\mathcal{E}_{\delta}arrow \mathbb{R}^{+}$ . , $A\in \mathcal{E}_{\delta}$ ,
$\mu^{*}(A)=\inf\{\mu(B) :A\subset B\in \mathcal{E}\}$ .
$\mu$ , $\mu^{*}$
.






26. $\mu:\mathcal{E}arrow \mathbb{R}^{+}$ .
(1) $\mu$ .
$\bullet$ $\Leftrightarrow$ $\Leftrightarrow$
$\bullet$ $\Rightarrow p.g$.P. $\Rightarrow$ $\Rightarrow$
$\bullet$ $\Rightarrow$ $\Rightarrow$ $\Rightarrow$
$\bullet$ $\Rightarrow$







(4) (distorted measure), , $m$ : $\mathcal{E}arrow \mathbb{R}^{+}$
$f(0)=0$ $f$ : $\mathbb{R}^{+}arrow \mathbb{R}^{+}$ , $\mu:=fom$
$\mathcal{E}$
$\mu$ . , $X:=$
$[0,3],$ $m$ $X$ Lebesgue , $f(x)$ $:=$ $x(x\in[0,1]);x^{2}(x\in(1,3])$
, $\mu:=f\circ m$
.
Marczewski Ryll-Nardzewski [7, 8] ,
$X$ , (Radon )
.
2.7. $\mu:\mathcal{E}arrow \mathbb{R}^{+}$ .
(1) $X$ $\mathcal{K}$ , $\{K_{n}\}_{n\in N}\subset \mathcal{K}$
, $\bigcap_{n=1}^{\infty}K_{n}=\emptyset$ , $n0\in \mathbb{N}$ , $\bigcap_{n=1}^{n_{0}}K_{n}=\emptyset$
. (compact) .
(2) $\mathcal{K}$ . $A\in \mathcal{E}$ ,
$\{K_{n}\}_{n\in N}\subset \mathcal{K}$ $\{B_{n}\}_{n\in N}\subset \mathcal{E}$ , $B_{n}\subset K_{n}\subset A(n=1,2, \ldots)$
$\mu(A\backslash B_{n})arrow 0$ , $\mu$ (compact) .
2.8. (1) Hausdorff .
(2) $[7, 2-(i),(ii),(iii)]$ , (2) , $\mathcal{K}$ .




droff [1] , .
2.9. , .
210. , .
Alexandroff Riesz , [4, 5] .
3.
, X. $Y$ , $\mathcal{E},$ $\mathcal{F}$ $X,$ $Y$
. , $X\cross Y$ $E\cross F(E\in \mathcal{E}, F\in \mathcal{F})$
$\mathcal{D}$ . $X\cross Y$ $C$ $x\in X$ , $C$ x-
, $C(x):=\{y\in Y:(X, y)\in C\}$ $\pi[C]:=\{x\in X$ :
$\exists y\in Y,$ $(x, y)\in C\}$ .
3.1. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+},$ $\nu$ : $\mathcal{F}arrow \mathbb{R}^{+},$ $\lambda$ : $\mathcal{D}arrow \mathbb{R}^{+}$ .
$E\in \mathcal{E},$ $F\in \mathcal{F}$ , $\lambda(E\cross Y)=\mu(E)$ $\lambda(X\cross F)=\nu(F)$
, $\lambda$ $\mu$ $\nu$ (indirect product) .
32. $D\in \mathcal{D}$ , $\pi[C]\in \mathcal{E}$ $\lambda(C)\leq\mu(\pi[C])$ .
M-RN (I) ,
.
33. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+}$ $\nu$ : $\mathcal{F}arrow \mathbb{R}^{+}$ . $\lambda$ : $\mathcal{D}arrow \mathbb{R}^{+}$ $\mu$ $\nu$
, . $\mu$ $\nu$ $\lambda$ .
34. $\mu,$ $\nu$ , $\lambda$ $\mu,$ $\nu$ ,
$\lambda$ $[9, 1-(ii)]$ .
Dobrakov[3] Hopf ,
3.3 , .
35. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+}$ $\nu$ : $\mathcal{F}arrow \mathbb{R}^{+}$ . $\lambda$ : $\mathcal{D}arrow \mathbb{R}^{+}$ $\mu$ $\nu$
. $\mu$ $\nu$ . .
(i) $\lambda$ .
(ii) $\lambda$ $\mathcal{D}$ $\sigma$-
.
, M-RN (II) , $\lambda$
.
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3.6. $\mu$ : $\mathcal{E}arrow \mathbb{R}^{+}$ $\nu$ : $\mathcal{F}arrow \mathbb{R}^{4}$ . $\lambda$ : $\mathcal{D}arrow \mathbb{R}+$ $\mu$ $\nu$
, . $\mu$ $\nu$ $\lambda$
.
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